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Reactor Simulators 



15 



11 



JL 



10 



Op. System 
Host Processor/ 
Reactor Simulator 



JL 



10 



Op. System 
Host Processor/ 
Reactor Simulator 



JL 



10 



Op. System 
Processor/Simulator 



12 



I r i0 

Op t System 
Processor/Simulator 



JL 



12 



Fig. lA 

Example Reactor Control-Variable 
. Optimization System 
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Use Predefined 
Operating 
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Compute Updated 
Reactor Statepoint 
(If Statepoint has Changed) 
(Figure 4) 
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Results 
1^ (Figure 7) 






Run Optimization 
(Rgure 6) 
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Optimization Inputs 
(Rgure 5) 



Manual Loop (10) 



Automated Loop (100) 

Fig. IB 

Data Processing Overview of 
Example Control-Variable Optimization System 



Process Computer Data (Current & Historic) 
-LHGR Limits 
-CPR Umlts 
-Cycle Exposure 
-Bundle Exposures 
-Cora Average Exposures 
-Blade Depletions 
-Core Net Enthalpy 
-Blade Positions 
-Core Row Rate 
-LPRM Data 
-Hot Reactivity Bias 
-Cold Reactivity Bias 
-Thermal Power 
-Electric Power 




Offline Model Data (Current & Historic) 
-LHGR Limits 
-CPR Limits 
-Cycle Exposure 
•Bundle Exposures 
-Core Average Exposures 
-Blade Depletions 
-Core Inlet Enthalpy 
-Blade Positions 
-Core Flow Rate 
-LPRM Data 
-Hot Reactivity Bias 
-Cold Reactivity Bias 
-Thermal Power 
-Electric Power 

Optimization Data (Current & Historic) 
-Optimization Inputs 
-Strategy Inputs 
-Optimization Outputs 
(Rgure 5 & 7) 
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Current Core Database 
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Output 
Display (GUI) 




Example Strategy Change Issues: 
-Increase Cycle Length? 
-Additional Margin Required? 
^Prediction Error Recovery? 
-Parameter Sensitivities? 
-Row Window Change? 
-Sequence Length Increase? 
-Sequence Count Reduction? 
-"Leaker* Impact Reduction? 
-Parameter Robustness improvement? 
-Blade Group Selection? 
-Licensing Change Recovery? 
-Alternate Blade Management? 
-Following Cycle Economics Improvement? 
-Improved flexibility? 
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Operational Strategy Change 
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Optimization Inputs 
(figure 5) 
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Statepoint Collection 
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Reactor Statepoint 
(If Changed) 
(Figure 4) 
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Run Optimization 
Process 
(Rgure 6B) 



5 P 5 (Includes (but not limited to...) 
^-J -Statepoint Location and Filename 
-Simulator Handle 

-Allowable Independent Variables to Optimize 
-Optimization Controls 
-Preferred Cycle Exposures to Model 
-Allowable Blade Movements 
-Starting Depletion Example 
-Design Constraints 
-Constraint Weights 
-Licensing Limits 
-Target hot reactivity bias 
-Target cold reactivity bias 
-Search breadth for independent variables 
-Response surface breadth 
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Optimization Inputs Database 
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(Figures) 
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Incorporate User-Input 
Constraints 
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Simulation Cases for 
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Control-Variables 
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Surface 
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Predict Optimal Changes 
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Improved Local 
Accuracy 
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Outputs to Database 
Storage 
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Example Optimization Engine 
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Optimization Output 
Results in Database 
(Figure/) 
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Optimization Inputs 
from Database 
(RgureS) 




Return to Begining of Loop 
(No Optimization Process 
Run Queued) 



Queue an Optimization 
Process Run 
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Run Optimization 
At Appropriate Time 
in queue 
(Figure 6B) 
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Store 
Optimization Output 
Results 
(Figure 7) 
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Optimization 



Run Optimization 
Process 
(Rgure6B) 



Optimization Outputs 
Results Storage 
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r Optimization Status Includes (but not limited to...) 
-Comparison Results to Design Values 
-Cycle Length Improvement 
-Optimization Results 
-Optimization Path 
-Optimization Status 
-Strategy Comparisons 



" Optimization Independent Control-Variables 
-Location of preferable control blades 
-Core flow 

-Sequence exchange exposure 
-Length of sequence exchange 



f Dptimal Simulation Results Includes (but not limited to...) 
-LHGR Results 
-CPR Results 
-Cycle Exposure 
-Bundle Exposure 
-Core Average Exposure 



Example 

Optimization Outputs Database Content 



-Core Inlet Enthalpy 
-LPRM Data 
-Hot Reactivity Bias 
-Cold Reactivity Bias 
-Thermal Power 
-Electric Power 
V 



